JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. A karyomorphological study of the species Heptacodium miconioides and five species in Caprifoliaceae of presumably related genera [Abelia and Depelta (Linnaeeae); Lycesteria and Lonicera (Caprifolieae); Weigela (Diervilleae)] reveals similarities in some karyological features such as structure of interphase nuclei, chromosome size, and condensation behaviour of chromosomes during mitotic prophase. However, differences between them in chromosome base number and morphology of metaphase chromosomes have also been revealed. The chromosome number of Heptacodium 2n = 28 is unique in Caprifoliaceae, presumably having resulted from polyploidization following hybridization between two ancestral species (possibly with chromosome base number x = 8 or 9) bearing characters of tribes Caprifolieae and Linnaeeae, respectively. The phylogenetic position of Heptacodium is discussed based on combination of karyomorphology and previous morphological and molecular data.
INTRODUCTION
Heptacodium Rehder (Caprifoliaceae s.str.) is a monotypic genus with its single species, H. miconioides, being endemic to a narrow area in eastern China (Rehder, 1916; Hsu, 1988; Tang & Li, 1994; Mabberley, 1997) . Airy Shaw (1952) , however, considered the genus to contain two species.
Heptacodium contains a puzzling combination of morphological characters. There is a shared trend in Heptacodium and genera of tribe Linnaeeae toward reduction of ovary and fruit, with three carpels (four in Dipelta), of which two are sterile, and with a single-seeded fruit (two-seeded in Dipelta; Pyck & al., 1999) . The fruit of Heptacodium with its accrescent persistent calyx shows similarities with fruits of Abelia (Rehder, 1916) . Further, its habit and bark are reminiscent of Dipelta as well as Kolkwitzia (Koller, 1986; Coombes, 1990 ). On the other hand, Heptacodium shows similarities with genera of tribe Caprifolieae, especially with regard to inflorescence structure. Rehder (1916) mentioned in the original description that the six-flowered whorls consisting of two three-flowered cymes of Heptacodium could be analogous to those of Lonicera subg. Caprifolium. Airy Shaw (1952) considered that the floral arrangement of two six-flowered whorls of flowers in Heptacodium is reminiscent of some species of Lycesteria, and that the leaves of Heptacodium resemble those of L. formosa quite closely, apart from their trinerved condition.
Several other morphological studies of inflorescences (Troll & Weberling, 1966; Weberling, 1966 ) also indicated that Heptacodium is related to tribe Caprifolieae. Heptacodium, therefore, has been placed in different tribes, sometimes in Linnaeeae (Hara, 1983; Takhtajan, 1987; Hsu, 1988; Tang & Li, 1994) , and sometimes in Caprifolieae (Fukuoka, 1972; Donoghue, 1983) . Moreover, Golubkova (1965) suggested that Heptacodium should be treated in a separate tribe Heptacodieae, stressing differences from Linnaeeae by the former's two sixflowered whorls of flowers with elongate corollas, and from Caprifolieae by the former's ovary (three carpels, only one being fertile) and a single-seeded fruit bearing an accrescent persistent calyx. A recent molecular phylogenetic study (Pyck & Smets, 2000) , mainly based on ndhF data, showed Heptacodium as sister to the clade consisting of Lycesteria, Lonicera, Symphoricarpos and Triosteum, but only weakly supported. Results of all analyses supported an unresolved basal position for Heptacodium among Caprifoliaceae s.str. The exact phylogenetic position of Heptacodium remains to be determined.
A comparative karyomorphological study of Heptacodium and related genera might contribute to understanding the phylogeny of Heptacodium. 
MATERIALS AND METHODS
The materials studied with voucher specimens are shown in Table 1 
RESULTS
Interphase nuclei. -All six genera exhibit semireticulate interphase nuclei with a finely granulated reticulum. Small deeply stained spheroid granules are evenly dispersed throughout the nuclei (Fig. 1A-F (Fig. 3D) could have been derived from a symmetric karyotype of polyploid origin, possibly being produced by successive pericentric inversions and by unequal translocations during modification after polyploidization. Losses of chromosomal segments containing genetic material in duplicate could also have been involved in the process of modification after polyploidization, because the chromosomes of Heptacodium are relatively smaller than those of related genera ( Fig. 2;  Table 3 ). The change of base chromosome number from x = 8 or 9 to x = 7 can be readily explained by the dislocation hypothesis (Stebbins, 1971) , in which successive unequal translocations progressively increase differences in relative size between chromosomes in ancestral Heptacodium, producing extremely small chromosomes or centric fragments containing no essential genetic material, and leading finally to aneuploid reduction.
The systematic position of Heptacodium within Caprifoliaceae s.str. has long been disputed. Morpho- (Pyck & Smets, 2000) , this topology was weakly supported, and an unresolved basal position for Heptacodium among Caprifoliaceae s.str. was also mentioned by the authors. In view of all these facts, Heptacodium occupies a special position in Caprifoliaceae s.str. The proposal by Golubkova (1965) that Heptacodium merits being treated as an independent tribe, Heptacodieae, seems desirable. Further evidence is necessary, however, to test this hypothesis.
